APPARATUS AND METHOD FOR MOUNTING ELECTRONIC PARTS 



Background of the Invention 

Field of the Invention 

This invention relates to an electronic parts mount 
apparatus and an electronic parts mount method for taking 
out an electronic part in wafer shape such as a 
semiconductor chip and mounting the electronic part on a 
board of a lead frame, etc. 



Description of the Related Art 

An electronic part cut out in wafer shape, such as 
a semiconductor chip, of electronic parts used with 
electronic machines hitherto has been taken out by a mount 
apparatus including a dedicated taking but unit and mounted 
on a board of a lead frame, etc' In the dedicated unit, a 
transfer head for taking out a semiconductor chip moves up 
and down at a fixed taking out position and a semiconductor 
wafer is held so that the semiconductor wafer is 
horizontally movable relative to the transfer head. The 
semiconductor wafer is moved in order, whereby one 
semiconductor chip at a time is taken out by the transfer 
head. The semiconductor chip to be taken out is registered 
to the transfer head by picking up an image of the 
electronic part in wafer shape by a camera fixedly placed 



on a wafer hold section and recognizing the position of the 
electronic part . 

Summary of the Invention 

5 However, conventional mount apparatus described *. 

above, only one semiconductor chip is mounted in one mount 
turn in which the transfer head reciprocates between the 
wafer hold section and the lead frame, and the tact time is 
delayed because the image pickup operation by the camera in 

10 the wafer hold section and the mount operation by the 
transfer head are performed in the same cycle. Therefore, 
there is a limit on improvement of the mount efficiency. 

It is therefore an object of the invention to provide 
an electronic parts mount apparatus and an electronic parts 

is mount method capable of efficiently taking out electronic 
parts in wafer shape and mounting the electronic parts on a 
board . 

According to the invention, there is provided an 
electronic parts mount apparatus for taking out electronic 

20 parts in wafer shape and ( transporting and- mounting the 
electronic parts to and on a board by a transfer head, the 
apparatus including a wafer hold section for holding the 
electronic parts in wafer shape; a board positioning 
section for positioning the board; a plurality of suction 

25 nozzles provided on the transfer head for sucking and 
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holding the electronic parts; a head move means for moving 
the transfer head between the wafer hold section and the 
board positioning section, and performing registration 
operation of the transfer head when the electronic parts 
5 are taken out in the wafer hold section and when the 
electronic parts are mounted in the board positioning 
section; an image pickup means disposed in a manner that 
the image pickup means can advance to and retreat from the 
wafer hold section, the image pickup means for picking up 

10 an image of the electronic parts in the wafer state when 
the image pickup means advances to above the wafer hold 
section; a position detection means for detecting the 
positions of the electronic parts based on image data 
provided by picking up the image of the electronic parts; 

15 and a control section for controlling the head move means 
based on the position detection result. 

According to the invention, there is also provided 
An electronic parts mount method for taking out electronic 
parts in wafer shape and transporting and mounting the 

20 electronic parts to and on a board by a transfer head 
including a plurality of suction nozzles, the method 
including the steps of image picking up for picking up an 
image of the electronic parts in wafer shape by advancing 
an image pickup means to above a wafer hold section for 

25 holding the electronic parts, wherein the image pick up 
means is disposed in a manner that the image pick up means 
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can advance to and retreat from the wafer hold section; 
position detecting for detecting positions of the 
electronic parts based on image data obtained by the step 
of image picking up; parts taking out for controlling the 
5 head move means based on a result of the step of position 
detecting, and taking out the electronic parts in . order 
from the wafer hold section by the transfer head; and parts 
mounting for moving the transfer head to above the board 
positioned by a board positioning section, and mounting the 

10 electronic parts on the board; wherein the steps of parts 
mounting and image picking up for the electronic parts to 
be next taken out are performed concurrently. 

By the above mentioned configuration and/or method, 
the transfer head for taking out electronic parts and 

15 transferring the electronic parts to a board comprises a 
plurality of suction nozzles and the step of parts mounting 
in the board positioning section and the step of image 
picking up for the electronic parts to be next taken out in 
the wafer hold section are performed concurrently. 

20 Therefore, the number of electronic parts per mount turn 
can be increased, the tact time can be shortened, and the 
electronic parts in the wafer state can be efficiently 
taken out and mounted on the board. 



25 Brief Description of the Drawings 
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FIG. 1 is a plan view of an electronic parts mount 
apparatus of one embodiment of the invention; 

FIG. 2 is a sectional view of the electronic parts 
mount apparatus of the embodiment of the invention; 
5 FIG. 3 is a block diagram to show the configuration 

of a control system of the electronic pai _ ts mount apparatus 
of the embodiment of the invention; 

FIGS. 4A and 4B are block diagrams for explaining a 

process of an electronic parts mount method of the 

10 embodiment of the invention; and 

i 

FIGS. 5A and 5B are block diagrams for explaining a 
process of the electronic parts mount method of the other 
embodiment of the invention. 

In the figures, reference numeral 1 refers to a 

15 board transport section; 2 to a board; 5A and 5B to Y-axis 
tables; 6 to a first X-axis table; 7 to a transfer head; 8 
to a Suction nozzle; 9 to a board recognition camera; 10 to 
a second X-axis table; 11 to a parts recognition camera; 12 
to a wafer hold section; 14 to a semiconductor wafer; 14a 

20 to a semiconductor chip; and 23 to an image recognition 
section, respectively . 



Detailed Description of" the Preferred Embodiments 

An embodiment of the invention will be explained 
25 with reference to the accompanying drawings. FIG. 1 is a 
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plan view of an electronic parts mount apparatus of one 
embodiment of the invention, FIG. 2 is a sectional view of 
the electronic parts mount apparatus of the embodiment of 
the invention/ FIG . 3 is a block diagram to show the 
s configuration of a control system of the electronic parts 
mount apparatus of the embodiment of the invention, and 
FIGS. 4A, 4B, 5A, and 5B a,re process explanation drawings 
of the electronic parts mount method of the embodiment of 
the invention. 

10 To begin with, the whole configuration of the 

electronic parts mount apparatus will be explained with 
reference to FIGS. 1 and 2. In FIG. 1, in the electronic 
parts mount apparatus, - a board transport section 1 
including two transport passages la is disposed in an X 

15 direction. In one of transport passage la, a chuck 
mechanism lb for chucking and holding a board 2 is disposed 
movably in the transport direction (X direction) . The 
chuck mechanism lb holding an end part of the board 2 moves 
along the transport passage la, whereby the board transport 

20 section 1 transports the board 2 and positions the board 2 
at each work position of paste application, electronic part 
mounting, etc., described later. 

A board supply section 3 and a paste application 
section 4 are disposed upstream of the board transport 

25 section 1 (left in FIG. 1) . The board supply section 3 
supplies the board 2 on which an electronic part is to be 
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mounted downstream via the board transport section 1. The 
paste application section 4 applies a paste for bonding 
electronic parts to a part | mount position on the supplied 
board 2 . 

5 Y-axis tables 5A and 5B are disposed in a direction 

orthogonal to the board transpor t section 1 downstream from 
the paste application section 4 . The board transport 
section 1 between the Y-axis tables 5A and SB serves as a 
board positioning section for positioning the board 2; here 

10 an electronic part is mounted on the board 2. 

A wafer hold section 12 is disposed adjacent to the 
board positioning section. The wafer hold section 12 holds 
a wafer sheet 13 on which a large number of separate 
semiconductor chips 14a of electronic parts are put on a 

15 hold table 12a. That is, the wafer hold section 12 holds 
the semiconductor chips 14a in wafer shape. A wafer stock 
section 18 for holding a new semiconductor wafer 14 in a 
standby mode is placed adjacent to the wafer hold section 
12 . 

20 As shown in FIG. 2, an ejector mechanism 15 is 

disposed below the wafer hold section 12. The ejector 
mechanism 15 comprises a moving table 16, and a pin 
hoisting and lowering mechanism 17 for moving up and down a 
pin 17a is placed on the moving table 16. As the moving 

25 table 16 is driven, the pin hoisting and lowering mechanism 
17 moves in the X and Y directions below the semiconductor 
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wafer 14 . 

As the pin hoisting and lowering mechanism 17 is 
driven with the pin 17a registered below any desired 
semiconductor chip 14a, the pin 17a pushes up the 
s semiconductor chip 14a from the lower face of the wafer 
sheet 13. In this state, a suction nozzle 8 of a transfer 
head 7 sucks the upper face of the semiconductor chip 14a 
and rises, whereby the semiconductor chip 14a is taken out 
from the wafer hold section 12. 

io A first X-axis table 6 and a second X-axis table 10 

are placed on the Y-axis tables 5A and 5B . A transfer head 
7 including a plurality of suction nozzles 8 is attached to 
the first X-axis table 6 and a board recognition camera 9 
is disposed adjacent to the suction nozzles 8 in a manner 

15 that the board recognition camera 9 can be moved integrally 
with the transfer head 7. As the Y-axis table 5A and the 
first X-axis table 6 are driven, the transfer head 7 and 
the board recognition camera 9 are moved in one piece. The 
Y-axis table 5A and the first X-axis table 6 serve as a 

20 head move mechanism for moving the transfer head 7. 

A parts recognition camera 11 is attached to the 
second X-axis table 10. As the Y-axis table 5B and the 
second X-axis table 10 are driven, the parts recognition 
camera 11 is moved horizontally in the X and Y directions 

25 and advances to and retreats from the wafer hold section 12 
within the horizontal plan above the wafer hold section 12. 



An image of the lower part is picked up by the parts 
recognition camera 11 placed at any desired position above 
the wafer hold section 12, whereby an image of any desired 
position of the semiconductor wafer 14 is picked up. 
Recognition processing is performed for the image data 
provided by picking up the image, the position of any 
desired semiconductor chip 14a can be recognized. 

The transfer head 7 is registered to the 
semiconductor chip 14a to be taken out based on the 
position recognition result and the moving table 16 is 
driven for registering the pin 17a to the semiconductor 
chip 14a, whereby the semiconductor chip 14a is picked up 
from the wafer hold section 12 by the suction nozzle 8 of 
the transfer, head 7. At this time, a plurality of 
semiconductor chips 14a are picked up by a plurality of 
suction nozzles 8 of the transfer head 7, whereby a 
plurality of semiconductor chips 14a can be taken -in one 
mount turn in which the transfer head 7 reciprocates 
between the board 2 and the wafer hold section 12. 

Next, the configuration of the control system will 
be described with reference to FIG. 3. In FIG. 3, a CPU 20 
is a control section for performing centralized control of 
sections described below. A program storage section 21 
stores various programs such as an operation program for 
executing the mount operation of the transfer head 7 and a 
processing program for performing recognition processing of 



board recognition, parts recognition, etc. A data storage 
section 22 stores various pieces of data such as mount data. 
An image recognition section 23 performs recognition 
processing of the image data provided by image pickup of 
5 the parts recognition camera 11 and the board recognition 
camera 9, thereby recognizing the board 2 in the board 
transport section 1 and the semiconductor chip 14a in the 
wafer hold section 12 and detecting their positions. 
Therefore, the image recognition section 23 serves as 

io position detection means. Additionally, the head move 
mechanism 26 serves as head move means, and the parts 
recognition camera 11 serves and the board recognition 
camera 9 serve as image pickup means. 

A mechanism drive section 24 drives the following 

is mechanisms under the control of the CPU 20: A board 
transport mechanism '25 is a mechanism for driving the chuck 
mechanism lb in the board transport section 1 . A head move 
mechanism 26 (head move means) moves the transfer head 7 by 
the Y-axis table 5A and the first X-axis table 6. A camera 

20 move mechanism 27 moves the parts recognition camera 11 by 
the Y-axis table 5B and the second X-axis table 10. The 
ejector drive mechanism 28 drives the moving table 16 and 

the pin hoisting and lowering mechanism 17 for causing the 

i 

pin 17a to push up the chip. When the CPU 20 controls the 

25 head move means, it registers the transfer head 7 relative 

to the wafer hold section 12 based on the position 
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detection result of the image recognition section 23. 

The electronic parts mount apparatus is configured 
as described above. The electronic parts mount operation 
will be discussed with reference to FIGS. 4A, 4B, 5A, and 
5B. In FIG. 4A, the board 2 is supplied to the board 
transport section 1 by the board supply section 3. A paste 
for bonding electronic parts is applied to the board 2 by 
the paste application section 4 and then is transported to 
the board positioning section between the Y-axis tables 5A 
and 5B and is positioned. After this, the trans.fer head 7 
is moved to above the board 2 by the first X-axis table 6 
and an image of the board 2 is picked up by the board 
recognition camera 9. Recognition processing of the image 
data provided by picking up an image of the board 2 is 
performed by the image recognition section 23, whereby the 
position of the board 2 is recognized. 

At this time, the parts recognition camera 11 moved 
by the second X-axis table 10 is positioned above the wafer 
hold section 12 and picks up an image of a plurality of 
semiconductor chips 14a to i be next taken out concurrently 
with picking up an image of' the board 2 by the board 
recognition camera 9 (a step of image picking up) . 
Recognition processing of the image data provided by 
picking up an image of the semiconductor chips 14a is 
performed by the image recognition section 23, whereby the 
positions of the semiconductor chips 14a to be next taken 
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out are recognized (a step of position detecting) . 

After this, as shown in FIG. 4B, the parts 
recognition camera 11 retreats from above the wafer hold 
section 12 to the front side and the transfer head 7 moves 
5 to above the wafer hold section 12. The semiconductor 
chips 14a are taken out in order from the wafer hold 
section 12 by the suction nozzles 8 of the transfer head 7 
based on the position recognition result of the 
semiconductor chips 14a (a step of parts taking out) . 

10 The transfer head 7 holding the semiconductor chips 

14a on the suction nozzles 8 is moved to above the board 2 
positioned on the board transfer section 1 as shown in FIG. 
5A. Next, the suction nozzles 8 are moved down in order to 
the mount points' of the board 2, whereby the semiconductor 

is chips 14a are mounted on the board 2 (a step of parts 
mounting) . To mount the semiconductor chips 14a on the 
board 2, the transfer head 7 is registered relative to the 
board 2 based on the position recognition, result of the 
board 2 . 

20 In parallel with the step of parts mounting, the 

parts recognition camera 11 advances to above the wafer 
hold section 12 and picks up an image of a plurality of 
semiconductor chips 14a to be next taken out. That is, 
here the step of parts mounting on the board 2 by the 

25 transfer head 7 and the step of image picking up for the 
electronic pars to be next taken out by the parts 
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recognition camera 11 in the wafer hold section 12 are 
performed concurrently . 

In FIG. 5B, the parts recognition camera 11 
retreats from above the wafer hold section 12 to the front 
5 side and the transfer head 7 moves to above the wafer hold 
section 12 to take out the parts in a similar manner to 
that in FIG. 4B, and the step of parts taking out and the 
step of parts mounting similar to those described above are 
repeated . 

io As described above, in the embodiment, a plurality 

of semiconductor chips 14a are transported to the board 2 

at the same time by the transfer head 7 comprising a 

i 

plurality of suction nozzles 8 and are mounted on the board 
2 in order in one mount turn in which the transfer head 7 

is reciprocates between the wafer hold section 12 and the 
board 2. Further, the mount operation on the board by the 
transfer head 7 and the image pickup operation of the 
semiconductor chips 14a to be next taken out .in the wafer 
hold section 12 are conducted concurrently. 

20 Thus, it is made possible to drastically improve 

the mount efficiency as compared with the mount work of die 
bonding apparatus in the related art transferring and 
mounting one semiconductor chip 14a in one mount turn and 
performing the mount operation by the transfer head and the 

25 image pickup operation in the wafer hold section in the 
same cycle. . Since a plurality of semiconductor chips 14a 
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can be mounted in one mount turn, the move speed of the 
transfer head 7 can be set to stable speed with a margin 
without being set to excessively high speed, the shock when 
the transfer head 7 stops in the mount operation can be 
s eased, a mount position shift can be prevented, and the 
mount position accuracy can be provided. 

According to the invention, the transfer head for 
taking out electronic parts and transferring the electronic 
parts to a board comprises' a plurality of suction nozzles 

10 and the step of parts mounting in the board positioning 
section and the step of image picking up for the electronic 
parts to be next taken out in the wafer hold section are 
performed concurrently, ' so that the number of electronic 
parts per mount turn can be increased, the tact time can be 

is shortened, and the electronic parts in the wafer state can 
be efficiently taken out and mounted on the board. 
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